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Introduction
Adolescence is a period of intense biological and psychological change that can sometimes result in stress [1] , which could have a negative impact on mental well-being [2] . The 56-item Adolescent Stress Questionnaire [1] is an index of stress consisting of items forming 10 different stress components or domains. Psychometric studies examining the properties of ASQ scores have reported mixed results with some supportive [1, 3] , and others reporting problems with both structural validity and internal consistency [4] , test-retest reliability [5] and problematic factor loadings [6] . Although McKay et al. [6] reported adequate fit indicies among Northern Irish adolescents (CFI = .95; RMSEA= .08), these authors also reported concerns about the reliability (α= .50) and validity of 'emerging adult responsibility' scores specifically.
Furthermore, the importance of ASQ domain specificity in adolescents has also been demonstrated in multiple studies. That is, relationships among ASQ domains and other variables of consequence were heterogenous: (a) depressive symptoms [7] (b) life satisfaction [8] , (c) alcohol use [9] , and (d) self-efficacy [10] . While the usefulness of ASQ scores is well established, its cumbersome length remains a practical concern especially when used in research projects involving multiple instruments. The present study was focused on the development of a shortened version of the ASQ.
Stress and self-efficacy
Research has suggested that self-efficacy beliefs play an important role in stress levels and associated outcomes [11, 12] , with those higher in self-efficacy reporting lower levels of stress. Roddenberry and Renk (2010) found that those who self-reported higher levels of stress also reported higher levels of external locus of control, lower self-efficacy and higher levels of illness. In a study in Northern Ireland, and controlling for age and gender, McKay et al. [10] performed a series of regression models examining predictors of academic, social, and emotional self-efficacy scores. Higher academic self-efficacy was associated with reduced stress of school attendance and stress of school performance levels, but with increased levels of the stress of peer pressure. By contrast, higher social self-efficacy was associated with lower levels of the stress of peer pressure, and the stress of future uncertainty. Finally, higher emotional self-efficacy was associated with lower stress about peer pressure, but higher stress about both romantic relationships and interactions with school teachers. In summary, there are reasonable grounds to consider self-efficacy as a useful construct with which to examine the convergent validity of ASQ scores.
Participants and procedure
Data were from two independent samples of school children in the United Kingdom. Schools were randomly chosen to be part of a large randomized controlled trial [26] . The schools (N = 105) in the control and intervention groups of the trial were randomly assigned (1:1) to minor 'studies' examining the development of a number of psychological constructs, among them stress. Data were opportunistically collected on adolescent stress in one fifth (N = 21) of these schools. Stress was not a covariate in the analyses examining the efficacy of the intervention. Data were collected at baseline (mean age = 12.5 years, SD .45), and at +33 months. The 33 month follow up time was that determined by the study steering group for examination of the trial primary outcomes. Sample 1 consisted of 1,171 adolescents (40.82% females, 2.56% unreported) attending secondary schools in Northern Ireland. Sample 2 consisted of 1,059 adolescents (52.79% females, 1.32% unreported) attending secondary schools in Scotland. A form of parental opt-out consent was approved for the study, and participants also gave informed consent at each data collection point.
Measures and demographics
Twenty four items (see Appendix) from the Adolescent Stress Questionnaire [1] were administered (hereafter referred to the ASQ-Short). Abbreviations to the ASQ were developed by choosing the three items with the highest factor loadings in a Confirmatory Factor Analysis [6] across eight of the possible ten domains. The two domains not included in the study were stress of financial responsibility, and stress of emerging adult responsibility. These two factors were dropped based on both the relatively poor loadings of items, and the lack of internal consistency of factor scores reported by McKay et al. [6] . The second reason for dropping these factors was practical: The main research interests of the present cohort study were family and school-related issues. For each item, participants are asked, 'How stressful do you find' (e.g. living at home; going to school). Participants rated the level of stress experienced on a 5-point Likert-type scale (1 = not stressful at all to 5 = very stressful).
The Self-Efficacy Questionnaire for Children [13] contains 21 items assessing three domains of self-efficacy: (a) academic self-efficacy, (b) emotional self-efficacy, and (c) social self-efficacy. Each subscale consists of seven items, and respondents rate their competence in each self-efficacy domain on a 5-point Likert scale (1= not at all; 5= very well). Psychometric validity and internal consistency of SEQ-C subscale scores have elsewhere been reported (α > .80, [13] ; .77 < ω < .88, [25] ).
Information was gathered on gender, and on Free School Meals entitlement (FSM), an imperfect proxy for low-income families, and thus SES [14] . The proportions for FSM entitlement for Northern Ireland and Scotland were (respectively): Yes = 18.62%/20.96%; No = 70.62%/58.55%; Unsure = 10.76%/20.49%.
Statistical analyses
All CFA models were developed using the Weighted Least Squares Means and Variances Adjusted (WLSMV) estimator in Mplus Version 7 [15] , which is recommended for use with ordinal categorical data and is robust to non-normality [16] . There were a total of 137 missing data patterns when including both data collections. Because WLSMV is not robust to missing data, multiple imputation of missing data using Bayesian analysis was applied in Mplus as well [17, 18] . In total, 10 imputed datasets were used. The following indices were used as fit guidelines: (a) Tucker-Lewis Index (TLI) and Comparative Fit Index (CFI) acceptable ≥.90 or excellent ≥.95, and (b) Root Mean Square Error of Approximation (RMSEA), acceptable ≤.08 or excellent ≤.05 [19] . Measurement invariance was scrutinized between the two data collections as well as between the genders, countries of residence, and socioeconomic statuses using multi-group CFA models: △CFI ≤.01 [20] . To aid the interpretation of the regression analyses, we applied the guidelines of Ferguson [21] . Accordingly, for correlations, values >.2 were considered practically or meaningfully significant, with those >.5 considered moderate.
Results
None of the eight ASQ scale scores were skewed or kurtotic (Table 1) . Broadly speaking, the internal consistency estimates were adequate, ranging from .67 to .86. Only three internal consistency estimates fell below .70, all of which occurred at Time 1, and in all three cases the values were >.75 by Time 2. In fact, internal consistency estimates increased as students got older across all factors with the exception of scores associated with the stress of school attendance in Scotland. Tables 2 and 3 show the eight factor structure fit the data well at both time points. With regard to ASQ measurement between data collections, differences in the fit of nested models suggested configural, metric, and scalar invariance. Furthermore, at both time points, configural, metric, and scalar invariance of scores were indicated by gender, country, and socioeconomic status. In other words, it appears as though the number of ASQ factors did not vary between groups (i.e., configural), the factor loadings did not differ substantially between groups (i.e., metric), and neither did the combination of the factor loadings and
in both countries, and across both data collections, were all equal to or greater than 0.46.
Correlations among ASQ and self-efficacy scores were consistent with theory (Table 4) , and predictably negative. Of the 24 correlation coefficients observed at Time 1, 12 reached Ferguson's [21] practically significant threshold, with that number rising to 19 at Time 2. It is further noted that stronger correlations were observed at follow-up than baseline, meaning that the relationship between self-efficacy and stress increases as students get older. Interestingly, at +33 months, emotional selfefficacy had the strongest relationship with each of the stress domains. Therefore, it seems as students get older their stress appears to be best explained by emotional self-efficacy regardless of the domain.
General Discussion
The robust nature of the psychometric findings herein suggests that adolescent stress resides in separate -though statistically related -domains of experience, eight of which are well accounted for by ASQ scores. ASQ scores also appear to capture the same eight stress constructs across key demographic groups, including gender, SES, and country of origin in the UK. That fact opens the door for researchers to compare stress between demographic groups, and to control for demographic covariates in studies on stress outcomes. Further still, the ASQ factor solution appears to be stable over time, which further suggests that the instrument is viable across a reasonable adolescent age range. Another interesting finding concerns the large internal consistency estimates for ASQ form factors. Elsewhere, Streiner [22] highlighted that Cronbach's α vales are directly influenced by the number of items used (such that it is more difficult to achieve a higher α with fewer items), and the fact that the majority of these values (and the omega estimates) were > .70 at both time points speaks to the reliability of ASQ scores.
Turning to convergent validity, correlations between ASQ scores and scores on self-efficacy support the domain specific nature of both constructs as well as the construct validity of ASQ scores. The age effect here is also interesting, expected and worthy of note. As the experience of stressors becomes consolidated with adolescents moving further into a developmental phase providing greater opportunities for the experience of stress, the chances of this experience impacting responses to assessments of health risk potential seems a plausible finding. However, self-efficacy -while a very central issue for adolescent health -is only a proxy measure of subsequent health risk.
The ASQ provides a domain specific and easy-to-administer scale to those wishing to examine stress more generally in adolescents, and offers an alternative to other existing measures of stress. However, the assessment of stress, is by its very nature complicated by the fact that stress resides not only in domains, but the experience of stress is also specifically felt in particular populations and in specific contexts. For example, the 20-item revised Perceived Stress Questionnaire [23] , which measures four dimensions of stress (worries, tension, joy, demands) may be particularly appropriate for use in clinical settings, while the Stress in General Scale was specifically developed to assess stress in the workplace. However, what is specific to the ASQ is the strong psychometric support for the assessment of stress at a particularly volatile time in life: adolescence [4] . It is noteworthy that, for the assessment of stress in some minority adolescent populations, longer scales are still being developed in order to assess the more nuanced dimensions of stress that are specific to those populations. For example, Scragher et al. [24] recently developed the 54-item, 10-factor Sexual Minority Adolescent Stress Inventory. Therefore, for those wishing to assess stress in more specific populations and contexts, the ASQ described herein may not be the inventory best suited to their needs.
The results of the present study need to be interpreted in the context of some limitations. Firstly, ASQ items were those that loaded best in a previous study [6] , and while it may have made statistical sense to use these items, some of the excluded items might have theoretical value. Secondly, two of the factors from the ASQ were not used herein, again based on previous psychometric concerns, but also based on the fact that researchers were principally interested in family and school-related stressors. Finally, the properties of the short form were not tested against the longer ASQ. However, the rationale for using the shortened form was the danger of research fatigue in the context of the administration of a battery of instruments.
Conclusion
In conclusion, despite item choice limitations, the resultant 24-item scale is a viable instrument for the assessment of adolescent stress across eight domains, and provides a user-friendly assessment tool for researchers using multiple questionnaires in the same study. Results presented herein testify to the temporal stability, internal consistency, and psychometric validity of ASQ scores, and further, support previous studies evidencing the domain specific nature of stress in adolescence. 
